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(54) Title: Method and apparatus for assembling liquid crystal display 



Abstract 

On the surface of an array substrate 60, a sealing material 64 is provided so as to surround a 
display region, and a plurality of spacers 66 are provided in the display region. The array 
substrate 60 and a counter substrate 62 are vacuum held to stages 20 and 18, respectively, so 
that the array substrate 60 and the counter substrate 62 face each other. In one of the stages, a 
recessed portion 26 facing the effective region of the counter substrate 62 is formed. By 
evacuating the recessed portion, the effective region of the counter substrate 62 is deflected so 
as to go away from the effective region of the array substrate 60. In this state, the peripheral 
portions of the array substrate 60 and the counter substrate 62 are panel aligned with each 
other via the sealing material 64. Subsequently, the counter substrate 62 is positioned with 
respect to the array substrate 60 by means of an X-Y-8 stage. Thereafter, the deflection of the 
counter substrate 62 is removed to cause the counter substrate 62 and the array substrate 60 to 
contact each other via the spacers 66. Thus, it is possible to provide an assembling method and 
apparatus, which can assemble a flat display panel without making scars on a glass substrate. 
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01 £B01I ff^2^(43)0l §^93 01 §[^2^(43)8 2^(39)^ e^lM ^(45)M OH^H^ o\0\ g^gCH 2iD. 

E. S5§i?cj(35)8 ^4:21^(43)^ S^l^jo^ g^£|OI 213. e!ESU9j& §#2^ a^oj AhOI 0^1 AH ^ilOlM DH^H^ 

mOj g^(Cs)M ^^6F3 2iD. 

01 OiaiOPIB(1)0llb 23H2J 3|B(1. 2) A^0|21 ^XlSfe ^UOI A|(47)^ 3§^EHS ^X|£|01 2iD. ^. 01 >t fill 01 A|(47)b 4- XI 

oil a g. ee smmo\ ¥o\z\ ^^^xi^^eh msB ^ 20^21 a^i^oid. 01 ^mioiAi(47)b ^a^2j ?i^ ^xioii ^xi 

£|CH 2JQ. 01 ^2il0|Aj(47)b UH»Q«48)0il 2J5H HI ^£101 9iQ. 01 ^fi||0|A| (47)011 2|oH. 3IBAWI »2Jb 3~4^i^ ^XI^D. 

^31 OiaiO|3|B(1)0ll DISSJb CHS3|B(2)S, S£|3|B(51)^0II 01^2^(52)3} UH^5|(53)M ^xf^o^ jog £ 

6011 UEItf tih^ ^01, 018 2JH2] 3|B(2. 1) MOIOilb 2? § (54)01 gQS\0\ 91Q. 

^IB 3121 BOI. 2^H2| ^IB(1. 2)2| 980D SiOIAi. Oiai0PIB(1)(HI 4>^B 51 HI UOI ±IH10|AU47)^ 3§90l H?l HJlbOil. #2Hb 
01 ±fiH0l/H(47p> ^CH^o£A|2| C«? > OIB(2) U1^^2J HHi>^^(53)M ^l^^ v SISQ. £ 088. 012} ^SM oH^ 

5PI ?loH US 51°^Ai. 318 BOII 2i01A1 2DH2] P|B8 imiHOll 2|6H S^AIgJ ^EHOilAi 2DH2j 2IBM0I >1£|M ^ 3^11 
B ^EHOilAI 510IU. 011^01 S1AI0II 6^2] ?|B2SA|fi| OiaiO|?IB(1)B »fZf OFEH^M ^^il B2 SJW a^|^ ^m[0|A|(4 

7)2] £&0| 0iEO|B(2)2| Ui^B^ ^6Fb 2111 ^233 B 210IU. ?Xi|2|og fe> 8F*2J OiaiOPIB(D8 8}¥ ^EllO|X|(6)^0ll 

OiaiOPIB(1)S Gfl4:( 13)011 01^^01 SfB O^^o^ ^oiS3} CHgOi, HB flOiSB ^OiMS ±9101X1(20)011 2J6H 0XISU 
. 01 gEH 011/4 P|fi(1, 2)01 §18 me. Oiai0PIBd)0| O^^o^ 5^ ?I01S011 3|fi!»0l. ±mo\Mi47)D\ CHE^IB(2)8 911 
^Sfb 3101 ^XISI^AI §M0l 83H2ID. 

CH^OI. ^ ^01^ ^§ ^2| S^Oll 20H2] ^IBMOI ^dlM ^6f3. ±fi|IO|A| £0121 ^SMI ^ID. 

012} aoi. &OIB ^AlgEHOll 2|5}S CHSOIBOII 01^ ^S0| ^^lb 3is »Xltt 4^ HCh ^61. CHB3IB9 Ol^Oll dHSTVOI 

01 2ib 3¥b 01 HHS^SI ^6PI CHECHl. ^61 ^s6}Q. ITO ^2| ?^|°iaQ MEJOIOIE(polyimide) g2| 01 

¥0151 hm^B ^o\l\ dUbOIU. 
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D§2^, ±S(S3. S5)0ilA]2] 3|B(1. 2)2] §10|| CHSH tfBBQ. OIE ±f]01l 2iCH>H£. 0IW3 BOI »0I 3B0I ± 
U (S3) Oil HOiAHb. Q&3I §10| SBSHXIbGI, 0I28 0|8f2] 3fl0| 2?H2| 3IB0. 2)1 §K)| ^ffl 2iSHXIb 21a 

sioibq. 

§18. &¥ ±9101X1(7)011 CH»3IB(2)S S^AISIU. 8t¥ ±9101X1(6)011 OiaiOPIBO )8 3 &EH0IIA1 &8>¥ ±9I0IXI(7. 
6) ^. 2JH2J 3IB(2. DM ^Qj^og oi^ote 21 Oil 2JSH goH*!Q. 

01 a iT8 §18. £ 8011 UQfcH Hf^ B0| }|B(1, 2)0il 2f2| §M 0>3(58. 59)M SOI ¥01 3^ DBi BS8tB/H 2JH2] 3|B 

(1. 2)8 #013 °S ^?jA|Uo^ Mi ^5H5!D. 01 2f B8 U\BS\ BS CDi^Oil, £ 72] ± id Jib 0I6>» B8 SOi HQ. 

^. &¥ ±9101X1(7) SJ 6F¥ ±9101 XI (6)011 ^g; 55, 55; 56, 56)01 ftdUH gXISOl HQ. 018 ¥3^3(55, 5 

5: 56, 56)M m\\M 2JH2J 3|B(2. 1)011 ^ 838 §1 0*3(58, 58)^h A|£ S$ 8fS BBB 4> H£^t 8HQ HQ. 01 Em 

m S8t?l ?ioH, &¥ ±9101X1(7)2] ¥S^S(55, 55) Oil CH8AI3 ±gg ^H(60, 60)^1- ^J|93, 8>¥ ±9101X1(6)2] 9 

3^3(56. 56) OFBH^Oll 9HHISK61. 61 ^xlSOi HQ. 

£ 7^¥9 » * Hb dta B0|. &¥ ±HI 01 11(7)011 CHEOIB(2)8 S^H1A|9|H, Sf¥ ±9101X1(6)011 oiaiopiB(i)8 BXHBQ. 
01 ^EH01I/H. SH(60, 60)M 85BQ. 1UH(60. 60)011 2IB #8>2| §M 0FB2] #01 §ig ^9(56, 56) ^ EoW 3HHISI(61, 6 

1)011 #8 SyjQ. 01 #8 £ 8£¥E1 g* 4* Hb tJF2f BOI. #^2| CHEOIB(2)01I M2i §1 0*3(58)Sh 6^2] OtaiOPIBO > Oil M21 
§1 QfB(59)^F £ 9011 UQtH dF2f BOI SB£ 2£^ BO. «^l«|A| f §18 £ 10a~10c^¥Ei S, v ^ Hb dhS B0|, # 

^ }|B(2)2] *jg ^3(58, 58)2] §61(0)3 8W }|B(1)2] SB 0*3(59. 59)2] g#(0')8 23 51011 2]oH U8Q. 

£. cJsB 011b #*2| CH8r3|&(2)jtt 6^2| Mai0Plff(l)3 3^1. S^, fflfl^ HflS^OI Hb 9^2] 201MB. ^Wi JL\X\D\ a 
XI3JM &b S^b 6>0|2| ^S2^b 3BV 4* H^l ffJi^Oil 0|»a SOI ShOi SBSQ. ^. 2;H2] 3IB(1. 2)2] MH" HlxPf ^xim 
3 HXI IHb 3M2] 2^ §^ 4 h 9|oi 22£2] §1 DfB2| 23 S^&8 EE 113 ^0| SOj^a. 0| S^Oilb £ 12011 UEfty bf2[ 
SOI. xSSOII QioHAib 23 SOI 5^01 g>^IXI3, yS»0|| DioliAHb 2;H2] ^|^(1. 2)2] Oil 2]oH »«2!Q. S^. x&BOII 

QloHAHb D\B12)SH SB D^B(59. 59)2] g^|(0)3. 3IB(1)3 SB DhB(59. 59)2] S6KO')0l MISS UB8MI x^fixIM a 
» BQ. y&»0|| CHoHAib fef* ^|B(2)2] 2^2] §1 0^B(58. 58; 58. 58)2] S6J(0. 0)8 ^^Sfb fl2| S«l(Oi )3. 6^ 

3|B(1)2| 2±2J §^ D^B(59. 59; 59, 59)2] Sfej{0*. 0 )8 2^8fb ^2] ^^(O, ')0I UB»M y^SxIM S^l S>£!| BQ. 

STftB §18, £ 13011 UBfcS iHl DLfEf ^oH5!Q. BEHU, Ol^lOllAi 22E2] DfBb £ 10CMIA1 O. O'M ^^|3|B, £ 12011 /H 

b O. O'M ^BliJjtt CHSOI O, . O, '8 ^dl^JQ. 01 £ 13011 CN 88(01 ggoiB OlofSf BQ. ». OiaiOPIBd) §y CH»^IB(2)6fS| 
□(3(0. O'. O, . O, *)8 ^AH^A]2] 3(0H£f(61)S «3. gf^2| Q3M0I XEI, ±?| «X|£»g8 *3BQ. 

^. oiaiopiBd) as ch*5ib(2)«i chshah flaarsoi ?HAige oiaiopiB(i) §y chspib(2)2] flasxufs 6f6B 23 boi 

mot ^§e[Q(±ii 11). QMOil, ^§@ ^£IM ^l^^ £x^M 6PI ?ioH ^^2J CHif^lBs X, Y, 9 ^s^^ 0I = -£]2AI^ 

AH §11 S£!D(±U 12). 

0I2I- B0| t §18 ^5H£ X, Y, 0 ^e^l^01IA12] «« £)A| ^011 ^1215(01 OiaiOPIB(l) SI 01 IB (2) Ah 01 Oil DIHB 2»3t tt«oPI 

neon, seqai oiaiopiBd) » ch»^ib(2)2i ?iafi»»8 ^sbq(±i 13). 01 ^3. oiaiopisd) §y chs^ib(2)°] sixisxnr 

Ol ^§x| HflUIBII. OFy'xie BB6H1(±1 14), £xf^0| ^§x| S?|^0|B §1 §^0| D|£| flSB SSfAIBM £^8(01 HXI & 

8^k £b Dial ass ssra^on £a»oi hxi s^8^« Bewoit^a is), ebvoi hxi sas §b 12)8 b^bq. 

Ol*. QAI ±H(13. 14)8 OiaiOPIBO) S CH»5IB(2)2| £xf^0| OjSol 33X1 g?l^0IB. ±H(15)2| BB011 2]oH fl» 

§^01 0I£| §2fA|B £b, 0|d| ^§B ^^SI^Oll £©8^|^X| ±H(12) LHXI ±1(14)21 §2f8 B^BQ. 

3 BIH. 01 ilS^OI 0I2J ^§B e^AIZl EEb. 01 Bl ^§B g^SI^OII £^6H£ ^IB2| £xf^0| ^§x| S?|^0|B. §B0I 
§a^o^ ^oHXI XI 8>H0 28 2J0I8PI [ffl^Oil Oil OilAIXIM #^5f0j(±i] 16) §1§^^ §S&Cf. 

012011 CHoH. ±U(12)2] §!§^0ll 2]5H OiaiOPIB(l) S CH»^IB(2)2| 2xfi<0l 33x| ^?|LH(±i] 14)S 9 3^. CH^OI. OiaiOl 
^1^(1) ^ QisO|&(2)2J Sxf^OI goixiM e&m3(±U 17). SOI Oft! 3¥b §ie^OI 0|d| ^§2! §^A|ZiOil £^8K)i HXI 
^8^( EEb, Did] **§B e^si^OII £B8(0| HXI %£J\m BB6K)|(±il 18), ±U(l8)0il/d £^S(Oj HXI ^Q3 BBSS, §1§ 
2*(±1 12)8 BMBQ. OlttH, ^§x| S^IOil £^5H Hb ?JX|£X^8 SMSAi EI^SKM ED. 

01 §ie^ v 8 ?1xl£xf^0l 3X1 8^b B. ±H(18)2| BBOil/d OIEJ «9B §^AIB £b DIBJ «3B e^sl^Oll (OITJF 

XI B^BQ. ^. §M§^0| B^8 OH DID ?1x|£^^8 SOil imm&Q. 3£|3, ?]x|£xf^O| SE£ B 3^, £|X| S^3£ 

01 £1 i§el I^AIB £b Qldl fi§B §5fs] 4^011 £^B S^b. ?lxli:^ ^^8 §4^^^ §SBQ(±il 19). 

OI2f BOI 8f0j. OiaiOI^IBd) ^ CH»5|B(2)2| £xf^OI SOI^^f, SOI OJUOIE 3B§^8 QIEJ SB S^AIB £b 0IS4 flSB 
^^§]^(HI £^E h IDU»XI B^B *, §SSIQ. 

QI2^ ( £ 12] ±U(6)0|IA| ^SHXIb SA|3§ a»M B5H ^8fXfB. £ 7^¥9 » 4^ Hb bF2f ^01 6f¥ ±9I0|X|(6)2] m ?^2] 
Ohai^Oll 4JH2] UVSH(9. 9. ^i>^^ £X\S\Oi HQ. 01^ gE(9, 9, -)2| UV^8 01 6F¥ ±9101X1(6)^2] OiaiOPIBOXHI 
£SB UV S2}HI(SA|3§X1J; 3)S ^£6f3, 5AUIB 4^H2] SA|3§ S^g ?S(63. 63. -)8 6F¥ ±9101X1(7)011 §3 3 HQ. £ 
. 018 B°(9. 60)U 3HHIQ(61fe 3»Sfl(5I»tt)B ^HIOIfcH SOI 2]5H XlXISJOi HQ. 

OI6f £^8 S2&6FBAi. 01 ^§2] EE QE X112^ AlgEHOII CH6H 6TM8I A9BQ. 
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e ub iwy a±MaiioisAL ^ssaisxii £B8t?i «b oi uaa ^aiiehoii ojb shsxkiiojb ubulq h:q, ^ 

A|*jEH2] 2H§£|E &¥ ±9101X1, 6t¥ ±0101 X|2] m& U\^J\X\2\ 7£1 SISLQ HQ. 0| 3EU&X|(1 10)b *£6hb 

3A|§£|2| 20H2] SEPIB8 S*MOIb ^gH 3|^¥(112)2L S*SS ;?|:?¥(112)£ SBPIBS Se^b S3i?R¥(114)B ?d|8Ln 

, oib sy sa^i^fc sill saiad 16)^011 ^xigo] hq. 

3>§S 3|?¥(112)b AIM CHWHH xlS &¥ ±0101X1(118) SI 5*¥ ±0101X1(120)1 3J*IQ HQ. OIB ±0101X1(118, 120)b =?SB 
§^£|CH >12J HHMEIOI HQ. 5>¥ ±0IOIXI(12O)b SHI HSIgJd 16)6KHI 2§5|25 bHxlQCH HQ. 

&¥ ±0IO|X|(118)b flX|£S3|?£/H J|^5>b X-Y-0 ±0101X1(122)011 flMSOl HQ. X-Y-9 ±0IO|XI(122)b ^SBUIOIIAI X& 
». Y^§21 OISXHHS^ CHBOL 4^3 ^2] aj*!^ SIS^feSMI 30i HD. EE. X-Y-0 ±0|O|X|(122)b SSI = 813(1 16)011 g 

xib ^01=025)011 2j oh ^siarers ma ^yxwis xixi 9 ^01= an, b»i saiad 16)21 &¥oii gxia ^§^1^(124)011 2isn 
^a^ssQ. 

Ham, &¥ ±0|O|X|(118)b X-Y-0 ±0|O|X|(122)1 3§A|gJE£M| ®¥ ±0101X1(120)011 CHoH flfl£S3Jte»j»- CHS 01. ^}|7 
(124)011 2]6H X-Y-0 ±0101X1(122)1 S»?SB°£1M 6f¥ ±01 01 XI (HI DjoH Be-»EI8fc OI^SQ. 

E 15aOII UBfcS bF2l VOL &¥ ±0101X1(1 18)2| 0>2!B£ ?IBXIXIB(1 18a)S ^SeLII, 0| 3IBXIXIB2I g£>¥01lb ?g&2| Qfl±( 
126)^1- U2S0I HQ. Da±(126)b **»b £EL|:>IB2| 3i£J QIB§h g& 1 £I4£ §£901 CHMCH. 3 iiOlb 5 

0*m 0|#o£ H3301 H^0|, H±(126)2| XHB ggfOllb HH^I^(l28)3h BBI HQ. ^^12, BH5I?(128)fc SB#M(130)B 

OHJHS 8K» MlSSfiS(132)0II S^SOI HQ. 

E. &¥ ±0101X1(1 18)0ilb Q^2] 84^3(134)01 01^ S4 : ?S(134)g 3|BXIXIB(1 18a) Oil S3 CHS01, tH)±(12 

6)2J S3I¥M8 IDS* U^SMI gxlEIOI SICK OIB S4?3(134)g SBfU=!(135)B DH^HS 8KH XII2E!S@°(136)0|| 3^3 01 HQ 



E 15b01l UHVfl ^» VOL ^¥ ±0101X1(120)2] 3>IBXIXIB(120a)8 ?«8Q f 01 3IBII XI B(1 20a) °J g&¥0llb ^§^21 

Dfli(138)^ §^£101 SID. [HJ£(138)b ^^8fe 8E|3|»2| ^sg^5f ^2J CHgff SI 1^301 21Q. E, 6^¥ A0IOI 

Xl(120)0llb 0^21 S^^Pg(140)0l |^92 t OIM 2^3(140)8 3ISX|XIB(120a)OII BBI SisJH- CHBCH, M^(138)2J Mai¥^ 
^ (GEI UB8WI ^XIEICH HQ. 0|B S^^S (140)8 ^21^^(142)1 DH^M o\0\ H!3^!gSH(1 43)011 S^SIOi 21Q. 

E, 3911 LHXI ai3aSH=(132. 136. 143)bE 14011 UBfcB VOL 5f¥ ^Q| 01 XI (120)21 0^&»0||A| ^xll ° 3181(1 16)^011 dHxl 

aoi oi ^soiiah2j a^^B si aej^ee aio. 

E 14011 UEiyj ^01. S>MS ^l=P¥(1 12)21 &¥ ^0IO|X|(118) ^ 6F¥ ±0101X1(120)011 ^dPI^M ^^6fe ^a^l^¥(114) 
b Exjl HEilgj (116)^011 >12J *UI£ X-Y 0|OIM(144)^, X-Y 0IOIM(1 44)^011 ^^^^ ^Xl9 XIXI S±M(146)M =?m\ 

n. xixi s±M(i46)oiib ^^i^i,^ oisai(i48)^ gxigoi aa. a. oi§CH048)oiib ^s^i,^^ 

»xh SEB asnme xixi sdsojoi gxign. xixi gra B#B(sai^)ojib sallies a^xiximb x:it:i^(i52)^I' mx\s\o\ siq. 

□ Bin. £eJI^¥(114)b XI XI ¥(152)011 2J5H ^ai^lBM SSTXIXI& ^ EH Oil AH. 0ISCH(148)B £2 % XIXI 9(150)8 6!*-fflSAia 

°^mi ^ai^ieg &¥ ±0ioixi(ii8) gy m¥ ±0101x1(120)011 ^1^1 ss&q. 

»B. Ol^m VOI &&§Z\m OlgoHAH ^^SlOIXIb ^§SA|§xlb E 16011 UEItH b|-2| VOL 2|2| ?8#2| ¥S^IBE^A| 

^l^mb 0iai0|9IB(160) SI CH»5IB(162)8 ?U|»3 2tQ. 01 £11 OP I B( 160)8 »£|3IB2| SB&Oil ^Stf (161), ^A^(163). 
±2^(165)1M l£^o^ Mi zp SE! ^§^o| SA|g«(160a)^ HQ. E, 01 fill 0PIB(1 60)^011 b SA[S«(160a)^ M£1Mf 

E^ ^^XH(164)^h ESQ 01 HsjU CHMCH. fiA|g^(160a)^OIIb Q^2J ±IHI0|/d(166)^ tfS(HMS)SOI HQ. ^^XH(164) 

2] ^oib mnzm hxi 8>M(oib 3o~50/^ t ±giioiai2j z\ms 5m ^§aoi hq. s^. ^^xh(i64)2j ^oib. ^MEstmb 

30-50/^, ill 3^b 12-20/^. ^gXH Ssf^b 5.5W0\ Q. 

CH§>0|B(162)g ^EJ^IBE^ Ol^OiXIH. 3 OfSHBOIIb Q)»S^(168), l£l 1EI(170)SOI ^1^21 fiA|g«(162a)0l ^xl 

301 HQ. SA|g^(162a)E 01 511 0|3|B(1 60)^2] SA|g« (160a) Oil 01 xl^l HQ. 

3£IH. 2H§fiA|&xlb ^MXH(164)l QH^HS 8101 0I3I0PI&(160) S! CH»3|B(162)8 ^M0I3. OIB 3IBAJOI0II ^S^XH MEJ 
^P^30i HQ. 

0I4T3 VOI SggxIB OieoH/H ^§SA|^x|l ^Sfb &BI0II QioH 88BQ. E 17a2| 4 h EH^ 8 DQi^XI 

8 88BQ. CHS^IBO 62)21 °IBM OfEH^ 5H/H Sf¥ ±0101X1(120)^011 §D. 01 IB. 6>¥ ±0IOIXI(12O)b ±?l Ml ±0IO|X|O|H 
S. SAIS^OI ±0101X1011 S*ofb 518 0^1 Q. 01 ^EHOD/d. ^OIS SSBQ. 01*. ^¥ ±0IO|X|(1 18)^ IM&I21-A1 CUt^l 

B(162)8 848(01 Sl^o^ mo\£&Q. 0I* ( E 17a01l bf2f VOL ¥<y 019 0iSII0PIB(160)8 ^^^1^(114)011 

2I6H 5>ggJ ^l^¥(112)2|. m¥ ±0101X1(120)^X1 ^Smu. SA|g^(160a)^ 9|S8K)I 5>¥ ±01 01 XI (120)^011 &XHBQ. OIHJ1. 01 
SilOPIBd 60)2| SAlS^(160a)0l 6^¥ ±0101X1(120)2] tHl±(138)2f CH»8Hl. E 0|2||0PIB(160)2| ^ai¥MOI 5IBXIXIB(120a) 
51 g*8E^ 1JIH2Q. 01 ^EHOIIAI. X|l3£!ggM( 143)1 %^M% (140)011 2J6H 01 SOPIBt 160)21 ^0l¥^s m¥ ±0101 

11(120)21 3|BXIXIB(120a)4fM 8 4 XI XI AI2JQ. 0101. 0iai0PIB(160)S Xf^OII 2|oH 3IBSS¥^ P\0\E ^EH^ 301 HQ. 

0101/cL &D\a 0^^X121 g§OII 2JSH CH9PIB(162)8 ^ h ¥ ±0101X1(118)011 SSS^. SAIS^(162a)^ 0(2H^ ST8hES »(N ^¥ 
±0101X1(118)2] 3|BX|Xie(116a)tfOII 8 4 XI XI AI€JQ. 0| 3?. CH»^IB(162)2| SA|««(162a)0l ^¥ ±0101X1(118)2] CQ±(12 
6)2J CH88a. E CH»?IB(162)2| ^0I¥^OI P|BXIXIB{1 18a)jU ^EHOilAI fll2£!£BS(136)l 4SAI3I 84^3(134)011 2] 

5H CH99IB(162)2] §0I¥^^ 5|BX|X|B(1 18a)«T0fl 84X1X1 A|L»Q. 0131011 2|SH. OjaiOPIB(160) B M»3IB(162)S SAIS«( 
160a. 162a)0l Ai^ CH»B UHxISQ. 
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OlOU-i, E 17b0ll UEfy bhSJ- SOI. =?SD\=?U2A)m 36H X-Y-0 ±8101X1(122)2* £\mO\ &¥ ±8I0|X|(1 18)B 3^API3, CH93I 

&d62)g oiaiopiB06o)oii sesfe sb^s oi^ai^jq. 3 am, xiii*!Sbho32)b ^^mh mo\=?U2s)m mm &¥ ±aioi 

X|(118)2| Da±(126)me ±§2] MPIBQ. 33^, CH9}|B062)2| fiA|g«(162a)B Ofl±(126)2| B2!£J01 OlSil 

opied6o)os^a oiB&fe bbss oihsmi 9101 *iq. ai93iB06o)2i 9iois°t8 uv\&m xhoibqsmi ±§21 a, oilmen 5 

3EI3. E 1 7c0fl UBfcS &OI CH§PIB(162)0I ±§g ^CH2 ^ EH Oil AH . CH93IB(162)2| §BII¥^0l 01 BH OP I B( 160)&2| 
XH(164)0il 3*o*b ±8101X1(118)6 CH o>2MIBQ. OldH. CH£PIB(162)2| fiAIS3(162a)£ 01 ai OP I BO 60)21 HAI 

S3(160a)££¥E1 Oia»fe 9101X1 SO OBOII. SA|g«(162a)£ 0iai0PIB&2| ±IHI0| AH(1 66)011 S^mxi S3 XI XI 9 

3 21D. 

01 &EH01IA1, X-Y-9 ±8|0|X|(122)B 2fSAI31 &¥ ±8I0|X|(1 18) * CH93IB(162)B X, Y, 9 &9ES 0I§A|34A1, CH1PIB062) 
S OiaiOPIB(160)0|| CHoH ±§2] ?|X|0|| ?|«*SffQ. 

flXIS*B2| 9, £ 17d0ll Uaa W2f aoi HI1&5B£(132)B SXIAI3J, £> h ¥ ±8101X1(118)2] Ga±(126)UIB QPia^S £JI 
01- D\n BQ. 3 2 Oil 2joH, CH»5IB(162)8 « 01 SOI HPIBOI S!ai21 &EH. ^ BBS &BI£ **9IBQ. 3 Bj». CH93IB(162)2| fi 
A|g^(162a)8 01 aiOPIBO 60)^21 ±IHIOI AH (1 66)011 2^3, CH93IB K OiaiOPIB(160)B ±§2j g|. OII&CH ^XIoFOj 8 

E, OldH &¥ ±81 01X1(1 18)2| HIPI?028)S¥E| M±(126)IH01I ?tB3?IB B38KH. 0iai0PIB(160)j» CH92IB0 62)B2| M 
§8*E® 

9fSB2| 9, Eb ^M5i gSB AI301IA1, Oiai0PIB(16O) 3! EJSOIB(162)S g^B & EH CHS, UV S9XII B2| gjAI33X||01l 
2|6H 3IBJI£I6 BAIS 3SAPI3. 01 SAIIQSXIIS SsWI^JQ. 

3*. 92 g H3BBBH036. 143)B SXIAI^AI OiaiOPIBO 60) S CH93IB062)2| S^S 8HSI8KQ. CH^OI &¥ ±8101X1(118) 
B X-Y-0 ±8101 XI (122)21- CHSOi &£A|BQ. 0101 AH. g£B81£! OiaiOPIB(160) ^ CHB?I&(162)S £A|»X| £8 B^ROil 2JoH 
6f¥ ±E1IO|X|(120)^¥Ei 7>im3, Cfg2£, HBXHB 3sWPIb &.^BP. 

01^3} SOI 2«!BfiAISfl2| Sij^S §J ^il&xlOII 2|8^B, CH»5IB(162)2| HA|g^(162a)B 0iai0PIB060)SS¥EI OIB 

mb g[§f2S 6F3. CHS5|B062)2| sSI¥^^0| ^MXH(164)M DH^HS OiaiOPIB(160)0|| S^B &EHOIIAI ?I^IS:^B 
^5fe ^^2S B SOPI (Dl^Oil, CHS^IB(162)2| SAIS«(162a)0l ^fflOl M (166)011 CHoH UIB4B 4^ EH Oil Aj ?lxl5>#M mm ^ 91 
O. 5, 8t¥ ^3101X1(120)21 3|BX|XIB!(120a)OI|E tHl^(138)^f ^x|£JOj H3| DISOII, 3IBX|X|B(120a)OII HX| BOH 2joH 01 

ai0PIB(160)2J SA|gQUl60a)0l CH»3IB062)^°£ «fe »X|& 4 Sill, BAI01I 01 MOPIBO 60)21 SAIS^(160a)0l X\m 
Oil 2J5H [H3^(138)^°S $|01Xi CH8PIB0 62)°S¥9 OIBBQ. 

ineiAH, ?|XI8fS2| AFOI. ^fi||0|A1(166)0|| 2J5H CH 3I0PIB0 60) §y CH»P|B(162)2| SA|S«(160a, 162a) OH §S0| Ub 21 SXI 
m 4 2i3, 3 ^3} mSOil ^l&J6Fb bH^M^, sf^^^2J ^XIoFOj, sflOl g^B 2«§!fiA|§XIB Xllglf ^ 2iQ. Di^OI. 

0iai0PIB060)a CHB5IB0 62)01 ^BIOI Ai(166)B OH^HS 8F0I g*^X| 8^8 ^EHOIIAI ?lx|§>es ^Sfb 31 Oil 2jSH/3§^£21 

?ixi§>eoi ^^8^i £13, mm as2j sr^s es» ^ aa. 

SB, CHSPIB062)B 91311 B ^EHOHAI SEI3IBWBI3 ?lx|g>^g S8PI OHSOI. ?lx|g>^ #S^01l CHB^IB(162)2| ?10iam BI5I 
B CH, 91015! ¥^2| ?\X\£X\J\ *Plb 2£ BataXIB. CH99|B(162)2| 9ICHS&M 50m §£S fi 3^, §^^2£ 300 x 300mm 2J 
^BPIBOIIAiS ?IXlSxf^B 0.02-0.05/^n §£OIHS, o^2J gXIPt 9X1 S^bQ. 

^ 188, oi ^g2j s am xii 3*j Aiti eh oil mm ^g&xi ^ uayi 201a. xii3^ai»ehoii 21ms, m¥ ^ai 

01X1(120)21 Pfl^(138)0IIE HH^I^P(1 70)^1^ ^Xl93. 01 HH^I^O 70)0Hb EA|8^X| S^B Xil42^gH^^ §^901 HQ. 01 B?, Ofl^( 
138)b 50/^n 0|^2| 2i0|S §^301 SiQ. 

3dl3. ^B ^A|§EH2f Of^^hJI^. ^¥ ±3101X1(118) ^ 8^¥ ^8101 XI (120)01 CHSPIB0 62) §y OiaiOPIB(160)« S^XI 
XI AI2J ^, Xj|1 ^ XH45lgg°S ^eA|5fcj CHB^IBO 62)2] ^Sg^(162a) ^ O1SI0PIB21 ^sS^(160a)M A1S 0l^8Fb S8f2 
S ^I>1I§1CI. 01 EIH . 9101S^B 1\B el CI. 

01 ^ EH Oil AH . CH8PIB0 62) ^ OiaiOPIB(160)2| ^ai¥^^l£IM ^BXH(164)B QH^H^ »0| SfBB X-Y-0 ±8101X1(122) Oil 2] 
oH 3I&3}|£|2J ?|xlS>ee BBQ. 39. XI1 1 ^ Xll45!gBMB SXIAI3/H C3±(126 t 138)UIB CH^I^^M S^Of DW\ BSSJIH, CH 
95IB062) B 01 31 OP I BO 60)2| 9IOiSM HI^BQ. 3^011 2]6H. 09315(162) 0iai0PIB(160)S ±18101 Al (166) B DH^HM m 
01 A|^ §^8F3, ±§2| ®m ¥01 g>A(l^51Q. 

BS, QE tf*B ^AI*EH2f BBSOi. BSIB ¥^0{Jb SUB ^¥5f M8i 3 &AHB iSI BBTBD. 

0121 SOI 92. X|I3^AI1EH0IIA1E, 4^B «M^A|gEH2} DJS^X|2| ?[§s]l[i 4^ CHM01 20H2| ^dl^IBB ^8 

S BB 91311 B ^EHOHAI 9|XI^SB 9, 9101 XII >18fb B 50PI OH ^ Oil. 91 01 g (HI ^IBStb ?1x|^^2J £»B >l 

mb 301 3^8MI @D. 

E 19 LHXI E 22b ^¥ ±8101X1(1 18) g 8f¥ ±8101X1(120)2] ^*Q|M UEILH3 HQ. 

E 190{| UQfcH BigiBaOD 2|mS. 2|2| ±8I0|X|2| D3±(126. 138)2] XIBOIIfe A1^ B86MI s01<y m^9\ imn 21 ai«(rib 
; 172m IJgSIOi HQ. ^ £1 M(1 72)21 ^Olb, OIIBCH 50/fflS ^§SCH HQ. 
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aneaaioii hoi/h. 03^(126. i38)mi ±321 &s»o £ wpisssmi chs3IB062) 9 oiaiopi&(i6o)g ummstg. wo\ 
a. ai^(i72)2j &son a^B #ehs xixi^id. oia ^8 a o t ^072)01 ^ 0 ie ^s^mmi sbpibsi ^oisgm s 
& mssmi e ^ an. hh^i&sj xhco soiaji so. 

£ 20011 UBtn a2esaioi g»B. ^ ^bioixisi oa£026. 138)21 jjbs naming jibjixiboii b*» »e» ?B8&£s a 
^goi ho. oi2j- ^ ^^oii gets #epib§ *ui b an, sepib3 ^mchsoi ±aioixig jibxixib^ m^gg 33I¥oh s§ 
sfe %m 8 us ^ ho. 35011 2I5H. *a^i»Bai¥*a s^sxp* mo\x\n. §ai¥Moi :?ibxixib°^¥ei fioiSMb zim s 
xi a 4* ho. 

yf2f eg ?B8&g hbs sfe ca^g :>f§8 chb§i s&b aopi misoii, e 21011 uoy xii3Baaig aoi ca^g hb 

#011 AH£ =tOI£j ^^£J D\^H 21 £|S(174)8 SSSKQ. OIS BIH2I kOlb IH]4:2| £8^ Oil dIMM 3*8 Wfll, Gfl 

£ M£il¥^°^ 90II ©£f fej| 88SO£JlH SA^B ^B8#S 6H£ *Q. 

EE, £ 22011 UEI-y ai4B8ai9 1*01. CH^SFOj 2^ =i!B 2|?8&g =}|(174)M G3±g XHBOII 04> 885K3. D3^£| g& 

¥0]| flfl8 MJIM g£1l¥^£M 2MI O&O ag8°£JM £At3B =Ba#s ?88*E* oH£ SO. 

o\HjA aoi m mxi 31439 ami cue aeiioiiim oisb s^oiie. *jAi8EHg oFSPfxig sigtn ^§ ^ ho. 
se. oim gsaioii mm ±B\o\x\m oise s^. sbpibs siji b &ehoiiai sspibs a mo 72), oa± x-ib. s^i chi §§t a eh 
s xi xia^i misoii sepibsi M3i¥^e naming piemiBaoii b^qpi ?ib mpijim aatsKn, sapies mn&i\ as hh 

EE, Oi ^SS *JAIiiEH * BiaiOll &13fe ^ SOI 01 S^IUiOIIAl CH OIBI^Xie 3^01 ^^SfQ. OflaOl, ^¥ ±EII 

oi xi ^ m¥ AEiioixioii MSB §j ^ej^i&si xi^ ^fioii a>e> o^aH^i-xi^ ^goi ;^ofp. ee. oi ^§8 

Afflioi AHM ^ ^i§fiA|&x|01l e^SSJXI SH, dl^n2HEI(lithography)S§01l 2J5H ^s^^^Oll Ail?4 ^IMl^a 
^DIIOIAHM filjgSAISXia £S0||£ £!i^fe5[Cf. 

EE, ^AI^EHOll a01A1^ OiaiOPIB H CH»PI» § ^Oj£ fl^ll B ^ EH (Ml A) ^^XHM OH^H^ »0I 9JBOIH H*. K^g 

^l&8 OieAl^ ^xl^^M ^6te HUB, 0151011 BSofXI ^3 01^21 oH£ SD. ^. OiSIOPI© ^ CHS 

0\B B ^Oj£ e[^M B ^ EH Oil AH ?|&»|£|M SEAI3IH, SB Mil ^EHOHAj ^jOi^ §[^2J 0I§A|^ P|& 4> f s£| ?|X|^ 

3EI32, ?IXI^^ §S OiaiOPIB S CHS^IBs ^^XHM DH^HS »« 5>M6l3 t OICH/H 5|»g ?10iSM XIIXS2 

^am oiaiopiB cHs^iea fiAig^^iaie. ^hiioiahm oh^h^ »« s^ai^ie^ ohe *a. 

oi2f ^8 ?^oii si»b. oiaioi^ie s chs^ibs dh^ sbmzi ^eroiiai ^iawasi ?ixi^^e ^ohe ^oioiaib dh^h^ skx s 

A|gfi|»l£l^ S^Sfe BOI ^IHIOIAHOII 2| e fiAI232| »JIS ^ 2!D. a>^Aj. eSOII ^1218^ UHSBS. 9«SS2| 

^ XI 5^01, s[10l 5h§SAI§XIM X-ilS^ 4^ 2iD. CH^OI, OieilOPI5.^ U\gJ\V0\ DH^ SEB ^ EH Oil AH ?lxig>Se 

8&££W 3§^£2i ?ixis>eoi p*8HH3 f »am essi 4^ ho. 

H^OI. ^AI^EHOjl aOiAH^ 10H2J »a|P|B6KHI UH°| ^Sg^OI ^x|S ^|B§ 0|§mOj fi!<9SAI9flB 5HSte ^P-S CHI 

CHoH ^SSiXIB. 10H2I ^^I^IB^Oil ^^2J ^sS^OI MX\& J\&m 0|g6K)i ^^2] 5"§SA|&XIM ^Al Oil 5^ofe ?S2§ SH 

t so. oi 3?. 3otEE B^2i ^aioixioii. ^ss^oii cHsmb ^^2i m±m Mxms= sEb b^b m±m gg&m cngoj, 

Dfl^LHOil ^42J M#¥M ^^6[^1, 2| ^sS^2| ^^¥2[ Q\m\£= M^¥M ^^1. ^ ^sS^2j M£j|¥^£ M#¥ 
M ^\ 8^B 8 ^ HO. 

01^ Hf2f ^01, 01 ^«0il 2|^B B&2J PI^M (Hi, J\&0\\ gSI LUb ^ §10 1 5101 ^l&^il^ 

3 S* 5il&X|g «l^8 4 HO. 

(57) §^P£| 891 
8^8 1- 

SAIS^M sSHMFEE^ ^^IH^F ^Xl901 aMJH CHBOl, HA|§«LH0il ^^2J a H | 0 |A|^ ^xl^l XHUieHf l\\20\Em ?|Xlg>e5HAl 
2El!mb ^§SA|^x|2j £g§x|0il H01A1. 

tf^i auiB sy xii2^i& 42ts -xmsfc ^¥ ^aoixia av ^aioixie ?ui»3. 

^>^l ^¥ ^EilOIXI ^ m¥ ^EilOIXI e ^IOi£ B^2| r^Ej|0|X|b. ^P| UI1 ™ J\\2D\& g 5jCH£ B^ ^IB2j SAIS^s O^^ ^l 

&2i fiAig<*o^« 9 oieiofe ^s^^ ^i^i sfe o\^m 5«§sai§x|2j ^^§xi. 

8^8 2. 

SAIS^M 8BUU£* ^^XH^f ^xigoi HM3} CHMOi. SAIg^UOil ^^2J AnjioiAl^f *!xl£ «1 I025IBS ^xl^^oHAI 

^^6fe °«§SA|§x|2| i^§x|0il H01AI. 

^ f ^l «I1^IB» XlXISlb ^¥ AEilOIXISf. 

OI ^¥ ±E1|0IX|2J 0f2|]^0il #0\ X|I2^IB8 UXH&EHS XlXlofe Sf¥ AEHOIXIMAl, Xil2^ieM ^JHXIXIof^ §Eil¥ 

BJ» 2JSH LH^2| D3¥e OI (H3¥^ tfPI «!2^ie2J ^^j HOiAi, OI UI25IB0I 3 Xm°\ XfgOil 

21 5H O^^o^ ^s'SigSf^ilS Pl^Sfe ^SSOI Hb 6f¥ ^EilOIXIM =Pb|B ^§SA|§x|2| i^§x|. 
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3. 

3UI2SOII 2lO\k\, £D\ ^EllOI XI01IA12! &D\ M^UiOilb. 01 6^ AE1I0|X|£ XI II 8*3 &b £D\ XH25IBS 0\&2.£¥& OH&W/H 

HI22IB2I XmOW 2|B OJffl»»££S| ?|b gfS MOISfe iJCHM^l ^ 01 01 II M CH ?H|£ 2M ^S2I 6fe ™§fiAI§£|2] 
£H§XI. 

S^S 4. 

HI28T0II £!CHAi. #J| &¥ ±Ei|0|X|b 322J 6^2 Oil 52! SS^OH 2JSH 4^1 »15IB* g^6fe ^EllOIII^Al & 
D\ a^i^b 322] Ul¥^01f g^tM! UPI^BOII °JoH HH5I901 HI15IBB B«Wfc *££AI ^££JCH Sib 51 ^§2^ 8f 
b 2!|§flA|SX|2| £H3X|. 

B?»5. 

SI2ST0I HOIAI. 6PI D3¥b HH3l»fe 5I?B ?Hlff 2H^A1 ^S£JOi &b 8fe °H§jSA|£x|2j £USxl. 

S^PS 6. 

fll2»0» SiCH/d. &5| 1111 91 AI25IBS AEJIOIAHM OPUS 6^01 A1£B2| B30I £^]£JOi£! 2013. ±WQ\M1\ 

UI1 * HI25IB2I &m\ gXISOl &b 2M Sfe 2»jSSA|§X|2| 3E1J&XI. 

a^s 7. 

HI130II SiOUH, &3>| JIM S H2PIB2I ^ CHSSOIIb HHSWOI i!££]01 &b 2M 8>b S!iafiAIS«S| £Ba». 

SAIS^l S£|MtE« mgXH^ ^ X |3CH Si^il CHMOi. SAIS^UjOil *^2J ^lOIAPf Mx\<& BI15IBj» JJ23IB8 CHBUHM813. 

&}| 3911 SI 12}|B2j Sai¥S»l£lfi £PI EilllHM 3KH 5£M0I3. 4>0| U|1 % HI25IB S 301£ B* 5IB2I SAIS^E Q 

5!B2| fiA|g«o^ ¥Ej oiZlofe »8TSS B &EH0||Ai, &5| 9>B2] 3311 £1 H25IB § 301£ B^S 0|=A|31 9\X\9tm 

s m\t= %m *gss mb ^ssai&xisj saga. 

9. 

sais^i saws^ mx\so\ 2iM3 chsoi. sAis«uioii s^oj ^mioiAi^ £x\& niniB^ hi2:>ibs flxisrsmoi 

£H8*fe SISSfiAISflSI £B»H«| 910] M, 

^¥ ^qioixioii sjoH angles xixiam. 

oi #¥ ^eiioixisi o^^oii ?iximb m¥ ^aioi jioii s\m m\ xiwrnm ^xh^eh^ xiximn. 

01 ^&!0|X|^A-i. a^I X|I25|B§ ^IHXI X|5fe 3^011 °joH ^5W£J Ui^°l M¥M 3>^3. 01 M¥b 4^1 XII25IB 

2i ^^i irxH&EHoiiAi oi M2i\mm 35 xfxiisj x\m\ °\m ofen^o^ >im sigswis ^i^sfe ^hmah ^^soi sib 
10. 

XII8&0II 2*1CH Ar| . m« AEjiom^Aib Oil 82!?0|| ^oH ^Ol aiPIBB g^Qfb M^i ±E1l01X|^Ai, B21=?t: 

35°l LH^^CHI HH5I4B0II °JoH bH5[90i HI15IBM S^SFb ^^901 2ib AE1I0IXIM OI§el 

^§2^ mb ^i§fiA|§x|£| i^^S. 

g^PE^ 11. 

XII8^0il ?10\M. »I1 ^ M2D\E2\ 2> CK^^OIIb Um^0\ ^^SOi 2ib 3§ mb 5H§fiA|&x|2| 

S^PS 12. 

aAis^e iauf£^ imxHJf ^xiaoi siii chmoi. fiAis^moii ^^21 ^mioiAi^^ ^xie §f^2^M 3>b oiaiopiBB chs 

5|BS Qli,^Hx|m3, 

6f5| OiaiOI^IB S! CH95IB2I Meil¥^^l£IM «3| Uff IHM OH^H^ 8(01 *a0|3, «5| OISIOPIB ^ CH»5|B g ^CHE 5|B 

°i sais^m de^ 5iBsi sais^o^ ¥e1 oi^mb ^sr^s ^?ii » ^ eh oil ah, ^oi ^Mei oi op ib §y chs5ib e ^oit e 
oi^ai^ ?ixis>sg gefb 9»§sai§x|£| z&mm. 

%=?m 13. 

«I1 2^ Oil SiOlAl. ^,^1 ^¥ ^EilOIXIb ^>OI ^EilOIHOil CH^6fb S^SOil goj^Oll 2|5H 4^1 CHS^IBs S^8(b 

^EllOIXI^Ai. a°j^b 3^21 U1¥^(HI dH^I^BOil 2|oH bH^igoi ^U| CH95IBB S^SFb ^^SJCH 2ib 
M21 ^EilOIXIg 0|gS! 21^ ^§2S 5tb 5"§SA|§x|2] 

14. 

BI12S0II SiOlAj. &D\ CH&OIB S 40! OlfillOPIBB ^IHIOlAjM DH^HM 6f01 M^.2}9\ B^OI f?SS «EHS ^^901 51 2013, & 
91 AGIIOIAP* ^Ol 2JH2] 9|B g ^^011 2§5j2? £x|£|01 £ib 2M ^S^^ mb ^§5A|§X|£| ^g^g. 

S^iT 15. 
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XII1 S §ai¥SJJI£l» ^§XHM OH JUS 6fOi SfMCO. *||1 ^ B|23IB 5 ^ CH EE ft* j\nyo\ HA|g«g □ 

SAIg^o^e^ o|Z|5^ gjgos flJI & £J EH Oil AH, 5>M2J XiM S! M2J\& e 30i£ 0l§A|3i SIxISJS 

#31 flflSSS SSS «JI 3I»2I &0HI>, 40| ^IHIOIAHM 0H3H^ »« £PI *||1 U B|23|»S| SAIS«3|EIS S^AI^Ib 

16. 

m=?m 17. 
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